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DETAILED ACTION 

1 . Claims 1 3, 14 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b), as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Applicant timely traversed the restriction (election) requirement in the reply 
filed on 10/8/2005. 

2. Applicant has not provide with a ground for the traversal of the restriction 
requirement. The requirement is therefore still deemed proper and made FINAL. 

3. This application contains claims 13, 14 drawn to an invention nonelected with 
traverse in Paper filed on 10/8/2005. A complete reply to the final rejection must include 
cancellation of nonelected claims or other appropriate action (37 CFR 1 .144) See 
MPEP § 821 .01 . 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claim 9 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. 
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Regarding claim 9: The limitations of "illuminating sections of the code strip as 
the fiduciary marks pass under the light emitting diode array" are subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
. public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

7. Claims 6-8 are rejected under 35 U.S.C. 102(b) as being anticipated by Foote et 
al. (US 6,008,826). 

Regarding claim 6: Foote et al. teach (column 4:lines 50-50, RAM 66 that stores 
an image as four individual color sub-images which inherently includes overlapping of 
individual colors to produce a color image of more than four colors. More specifically, 
two colors can be laid one on to of the other to create the complete and correct color 
image combined from all of the individual color sub-images. Furthermore, Foote et al. 
teach (column 4:lines 62-66) an alignment/registration mark calculation procedure to 
make image plane adjustments in order to prevent error in the color sub-image 
alignment. In column 3:line 60 - column 4, line 13, Foote et al. teach development 
stations of each color sub-image that form marks (i.e. code strip) on the belt that are 
sensed by sensors 50 and 50, for misregistration errors. Additionally, in column 5:lines 



Application/Control Number: 09/892,425 Page 4 

Art Unit: 2624 

29-48, Foote et al. teach that position data is taken from each color developer's marks 
on the belt, and compared to a reference mark to calculate adjustment parameters (i.e. 
offset, skew, and/or width errors) for each color sub-image. 

Therefore, in reference to the claimed invention in claim 6, the method is 
accomplished by sensing the marks for one color plane (i.e. a part of the code strip) so 
registration is correct when that color plane is printed (i.e. when first toner particle is 
printed, and the printing is a function of the position of detection of the code strip, also 
see column 7, line 1 ; 122, 124 of fig. 5). Then, positional data for a subsequent color 
plane is taken from its mark on the belt (i.e. sensed from the code strip) so it's color sub- 
image (i.e. second toner particle) will line up correctly on top of another color sub-image 
in the case outlined above where two colors are stacked on top of each other. 

Regarding claim 7, Foote et al. teach wherein the at least two print stations are a 
first print station comprising the first toner particle and a second print station comprising 
the second toner particle (column 3, lines 15-25, color stations 28, 30, 32, & 34 can all 
be selected to represent a color sub- image/colorplane of their own color; inherently all 
print station print with at least one toner particle). 

Regarding claim 8, Foote et al. teach the method of claim 6, wherein prior to 
sensing a code strip, preparing the code strip by arranging a plurality of fiduciary marks 
to convey a bi-directional pattern (column 3, line 60- column 4, line 13, fiduciary marks 
of the code strip are formed on belt 22 orthogonal to and at oblique angles to the 
process direction, providing a bi-directional pattern). 
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8. Claims 10, 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Daniele et al (US 4,837,636). 

Regarding claim 10, Daniele et al. teach an image forming apparatus having a 
movable organic photoconductor member (column 3:lines 38-40, printer 5 having 
photoreceptor 10) comprising: (a) a series of discrete fiduciary marks located on a code 
strip (the marks form the code strip) arranged about the circumference of the 
photoconductor member, the row of marks/code strip extending in a direction parallel to 
the direction of movement of the photoconductor member (column 5:lines 55-50, 
photoreceptor 1 0 with row 81 of fiduciary marks around photoreceptor circumference), 
and (b) an image sensor (motion sensor 9 and the circuit of fig. 6), positioned so that 
the at least one sensor views a portion of the photoconductor member including at least 
two of the marks (column 5, line 61 -column 6:line 3, motion sensor 9, has a scanning 
array of sensors 85 that parallel to the direction of movement of the photoconductor 
member), wherein the sensor repeatedly scan the photoconductor member portion and 
the marks currently viewed by the sensor and detects light pulses reflected from the 
code strip (inherently properties of the sensor of Daniele) to track the movement 
(column 6, lines 60-69) of the photoconductor member and the sensor generate a digital 
signal (104, fig. 6). 

Regarding claim 1 1 : Daniele et al. teach the apparatus of claim 10 wherein the 
fiduciary marks are transparent or translucent fiduciary marks, alternating with opaque 
or translucent marks (column 6, lines 12-15). 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 15-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Foote et al (US 6,008,826) and Daniele (US 4,837,636). 

Regarding claim 15, Foote et al. teach a method of compensating for image 
misregistration of a pixel produced by a light source (figure 1, laser scanner 42) onto an 
belt (belt 22, column 3, lines 20-25) surface in an imaging system (column 3, lines 27- 
29, laser scanner 42 imparts charge for pixel that is passed to the media sheet on the 
belt 22), the pixel having an uncompensated pixel position that is out of alignment with 
an ideal pixel position (column 4, lines 2-13, sensors use error values to determine the 
difference between reference, i.e. ideal, and sensed, i.e. uncompensated, marks), the 
method comprising: sensing fiduciary markings on a code strip affixed onto the belt 
(moving with the belt) with at least one sensor (column 5, lines 29-34, the code strip, 
which consists of registration marks (i.e. fiduciary marks) formed on the belt 22, is 
sensed by optical sensors 50 and/or 50'); the markings measured in at least two 
orthogonal directions (column 3, line 60 - column 4, line 1, with respect to process 
direction, registration markings on belt 22 are orthogonal and at oblique angles); 
determining the image misregistration as a distance between the ideal pixel position and 
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the uncompensated pixel position (column 5:line 64 - column 6:line 8, when determining 
misregistration, actual sensed marks (i.e. uncompensated pixel positions) are compared 
to proper mark position (i.e. ideal pixel position) and their time differences are multiplied 
by belt speed to determine a distance. The equation follows: T*s=D where W is a time 
unit, s is a distance unit over a time unit and D is a distance unit left after the two time 
units cancel in the multiplication); and matching the uncompensated pixel position to the 
ideal pixel position (column 6, lines 41-45 & 56-65, the difference in distance is 
corrected/matched in accordance with scan resolution for each machine). 
Foote does not teach a photoconductor belt. 

However, Foote teaches his invention is related and used to modified the printing 
device that use photoconductor belt for printing (column 1, lines 25-40, column 2,lines 
20-40). 

Moreover, Daniele teaches a multi-station printing device that uses a 
photoconductive belt for printing and includes using strip code moving with the belt for 
correcting misregistration. 

Therefore, it would have been obvious to a person with ordinary skill in the art at 
the time the invention was made to have modified Foote by using his invention to the 
printing system of Daniele such that Foote would gain by increasing market share and 
Daniele would gain by eliminating the costly research which was done by Foote to 
benefit Daniele's invention. 

Regarding claim 16, Foote et al. teach the method of claim 15, wherein the 
matching step comprises: delaying a formation of the pixel on the substrate by an 
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amount of time corresponding to the image misregistration (column 5:lines 39-48, 
adjustment parameters/factors are used to control color placement of the laser 
scanners/light sources in order to reduce the misregistration. Column 6:lines 57-65, in 
fixing misregistration, the light source is activated to impart a pixel of charge after a 
distance, which, column 5, line 64 - column 6, line 8, is proportional to a time unit. 
Therefore, formation of the pixel is delayed an amount of time corresponding to the 
distance calculated by the misregistration equation above). 

Regarding claim 17, Foote et al. teach the method of claim 16, wherein the 
matching step further comprises: determining a time factor based on the image 
misregistration (column 6:lines 1-3, the time factor value resulting from subtracting T1 C 
from T2C is based on image misregistraiton). 

Regarding claim 18, Foote et al. teach the method of claim 16, wherein the step 
of determining a time factor further comprises: determining a time factor that is 
proportional to a magnitude of the distance of the image misregistration (column 6, lines 
1-8, time factor resulting from subtracting DC from T2C is proportional to the distance 
by a multiple of belt speed). 

Regarding claim 19, Foote et al. teach the method of claim 15, wherein the 
determining step further comprises: determining a magnitude of the distance of the 
image misregistration (column 5:line 64 - column 6:line 8, when determining 
misregistration, actual sensed marks (i.e. uncompensated pixel positions) are compared 
to proper mark position (i.e. ideal pixel position) and their time differences are multiplied 
by belt speed to determine a magnitude of the distance. The equation follows: T*s=D, 
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where r is a time unit, s is a distance unit over a time unit and D is a distance unit left 
after the two time units cancel in the multiplication). 

Regarding claim 20, Foote et al. teach the method of claim 19, wherein the 
matching step further comprises: determining a time factor that is proportional to the 
magnitude of the distance of the image misregistration (column 6, lines 1-8, time factor 
resulting from subtracting T1 C from T2C is proportional to the distance by a multiple of 
belt speed). 

Regarding claim 21 , Foote et al. teach the method of claim 20, wherein the 
matching step further comprises: actuating the light source at a time modified by the 
time factor (column 5, lines 39-48, adjustment parameters/factors are used to control 
color placement of the laser scanners/light sources in order to reduce the 
misregistration. Column 6:lines 57-65, in fixing misregistration, the light source is 
activated to impart a pixel of charge after a distance, which, column 5:line 64 - column 
6: line 8, is proportional to a time unit. Therefore, formation of the pixel is delayed an 
amount of time corresponding to the distance calculated by the misregistration equation 
above). 

Regarding claim 22, Foote et al. teach the method of claim 19, wherein the 
determining step further comprises: determining a direction of the image misregistration 
(column 5, lines 60-63, calculations are accomplished forx- and y positions). 

Regarding claim 23, Foote et al. teach the method of claim 22, wherein the 
matching step further comprises: determining a time factor that is proportional to the 
magnitude of the distance of the image misregistration (column 6:lines 1-8, time factor 
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resulting from subtracting DC from T2C is proportional to the distance by a multiple of 
belt speed) and that has a sign indicative of the direction of the image misregistration 
(column 5:lines 60-63, when determining the time factor for the misregistration, x- and y- 
signs indicate the direction of image misregistration). 

Regarding claim 24, Foote et al. teach the method of claim 23, wherein the 
matching step further comprises: actuating the light source at a time modified by the 
time factor (column 5:lines 39-48, adjustment parameters/factors are used to control 
color placement of the laser scanners/light sources in order to reduce the 
misregistration. Column 6:lines 57-65, in fixing misregistration, the light source is 
activated to impart a pixel of charge after a distance, which, column 5:line 64 - column 
6:line 8, is proportional to a time unit. Therefore, formation of the pixel is delayed an 
amount of time corresponding to the distance calculated by the misregistration equation 
above). 

1 1 . Claim 25 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Foote et 
al (US 6,008,826) and Daniele (US 4,837,636) as applied to claim 15 above, and further 
in view of Agano (US 5,930,567). 

Regarding claim 25: Foote et al. teach the method of claim 15, wherein the 
imaging system includes a light source (fig. 1 , laser scanner 42) producing a pixel 
having an uncompensated pixel position that is out of alignment with an ideal pixel 
position; the determining step comprising: determining the image misregistration as a 
distance between the ideal pixel position and the uncompensated pixel position (column 
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5::line 64 - column 6:line 8, when determining misregistration, actual sensed marks (i.e. 
uncompensated pixel positions) are compared to proper mark positron (i.e. ideal pixel 
position) and their time differences are multiplied by belt speed to determine a distance. 
The equation follows: T*s=D where W is a time unit, s is a distance unit over a time unit 
and D is a distance unit left after the two time units cancel in the multiplication); and 
matching the uncompensated pixel position to the ideal pixel position (column 6:lines 
41-45 & 56-65, the difference in distance is corrected/matched in accordance with scan 
resolution for each machine). 

Foote et al. do not teach the light source as an array of light sources. 

However, Agano teaches in column 4:lines 46-53, optical means as a light 
emitting diode array. 

Accordingly, it would have been obvious to one skilled in the art at the time of the 
invention to have used the diode array taught by Agano in the system taught by Foote 
et al. because the teachings of Agano add more design versatility the light source 
design choice of Foote et al. 

12. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Daniele 
et al (US 4,837,636) as applied to claim 10 or 1 1 above, and further in view of Tsuruoka 
et al (US 6,160,978). 

Regarding claim 12, Daniele et al. teach the apparatus of claim 10 or 1 1 , but do 
not specifically teach the apparatus in which the movable photoconductor member 
comprises an endless photoreceptor belt. 
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However, Tsuruoka et al. teach a endless photoconductor belt (column 8:iine 42 
& figure 4, endless transfer belt 4). 

Accordingly, it would have been obvious to one skilled in the art at the time of the 
invention to have used a endless photoconductor belt as taught by Tsuruoka et al. in the 
apparatus taught by Daniele et al. because it is less apt to ripping at the seams, and to 
prevent the belt from running out. 

13. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Daniele et al (US 4,837,636) and Foote et al (US 6,008,826). 

Regarding claim 1 , Daniele et al. teach an imaging system (fig. 1) to create a 
toner particle stack that compensates for image misregistration, the imaging system 
comprising: a printing station (column 4:lines 4 & 14, development station C and 
transfer station D); at least one sensor (column 5:line 61 , motion sensor 9), a 
photoreceptor belt (column 5, line 5, photoreceptor 10) comprising a code strip (column 
5:lines 55-57, row 81 of fiduciary marks) wherein the code strip is disposed adjacent to 
the at least one sensor (column 5, lines 61-66, sensor 9 is in line/adjacent with code 
strip 80). 

Daniele et al. do not teach at least two printing stations. 

However, Foote et al. teach at least two printing stations (column 3, lines 15-25, 
developer stations 28, 30, 32, & 34). . 

Accordingly, it would have been obvious to one skilled in the art at the time of the 
invention to have used the multiple printing stations taught by Foote et al. in the system 
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taught by Daniele et al. because the teachings of Foote et al. allow specific colors to be 
separated for fixing to a sheet of paper. 

Regarding claim 2, the claim rejection of claim 1 is representative of claim 2. See 
Daniele et al. teachings wherein the code strip includes a plurality of fiduciary marks 
(column 5:lines 55-60, code strip 81 consists of multiple fiduciary marks in the form of 
holes or marks, column 6, lines 10-15). 

Regarding claim 3, Daniele et al. & Foote et al. .combine to teach the imaging 
system of claim 2. Foote et al. teachings further include wherein fiduciary marks on a 
belt that are arranged to convey a bi-directional pattern (column 3: line 60-column 4, line 
13, fiduciary marks are formed on bell 22 orthogonal to and at oblique angles to the 
process direction, providing a bi-directional pattern). 

Accordingly, it would have been obvious to one skilled in the art at the time of the 
invention that the bi-directional fiduciary mark pattern taught by Foote et al. improves 
the in the imaging system taught by Daniele et al. because it allows multiple directions 
of misregistration to be analyzed. 

Regarding claim 4, the claim rejection of claim 2 or 3 is representative of claim 4. 
See Foote et al. teachings wherein each fiduciary mark comprises a first segment and a 
second segment disposed at an angle to the first segment (figure 4, markings 102 and 
1 04 & column 3,'line 65 - column 4:line 1 , second line is set at an oblique angle to 
process direction, which could include either acute or obtuse angles). 
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Regarding claim 5, the claim rejection of claim 1 is representative of claim 5. See 
Foote et al. teachings wherein the code strip is an image printed upon the belt (column 
3:line 60-column 4:line 13, marks are imprinted on the belt 22). 

14. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Daniele et 
al. (US 4,837,636) & Agano (US 5,930,567). 

Regarding claim 9, Daniele et al. teach in a non-impact printer (figure 1, printer 5) 
having a moving organic photoreceptor (column 3:lines 38-40, printer 5 having 
photoreceptor 10), fiduciary marks on the moving photoreceptor surface (column 5:lines 
55-57, photoreceptor 10 with row 81 of fiduciary marks), an image information data 
signal source (column 5, lines 15-1 8, array 71 provides electric image signal from the 
printer 5) and a suitable optical means (column 5, lines 38-48) to focus a beam onto a 
charged photoreceptor 10 in accordance with the content of the image signal (i.e. 
cycling a predetermined activation interval followed by an inactivation in order to form 
the image). Daniele et al. further teach the method comprising: illuminating sections of 
the code strip as the fiduciary marks passed under the sensor (CCD sensor inherently 
needs illumination/light to be functioning); detecting light reflected from the code strip to 
track the motion of the photoreceptor (column 6, lines 60-68); monitoring the motion of 
the photoreceptor to generate a timing signal representative of the photoreceptor motion 
(column 6:lines 25-68, clocking is used to monitor photoreceptor speed); and delaying 
input of the data signal to the diode array in response to variations in the timing signal 
by varying the duration of the interval of diode non-actuation while maintaining the 
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predetermined interval of diode energization, whereby actuation of individual groups of 
the diode array is synchronized with motion of the photoreceptor (column 6: lines 60-68, 
should the photoreceptor speed change, the image out portion synchronizes, along with 
other portions of the system, accordingly to the change in photoreceptor speed, i.e. 
delays the input of the data signal to the suitable optical means to keep synchronization 
with the belt). 

Daniele et al. do not teach the suitable optical means as a light emitting diode 

array. 

However, Agano teaches in column 4:lines 46-53, optical means as a light 
emitting diode array. 

Accordingly, it would have been obvious to one skilled in the art at the time of the 
invention to have used the diode array taught by Agano in the system taught by Daniele 
et al. because the teachings of Agano add more design versatility the optical means 
design of Daniele et al. 

Response to Arguments 

15. Applicant's arguments filed 5/13/2005 have been fully considered but they are 
not persuasive. 

With respect to applicant's argument that Foote does not teach transferring a 
second toner particle onto the first toner particle; has been considered. 

In reply: In Foote's invention, toner particles are control to be transferred to a 
any location from any of printing station. For example, a scanner of any of the station of 
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fig. 1 would start scanning a scan line in X direction, column 6, lines 45-55. Since each 
scan station can start scanning on any X direction; Foote's invention includes scanning 
Y station at X1 location, and C station would also scan at X1 location. Therefore, Foote 
teaches scanning by the different stations at any locations including scanning at the 
same location. 

With respect to applicant's argument that Foote does not disclose sensing the 
code strip with a sensor to produce a first position signal, has been considered. 

In reply: Column 4, lines 1-15, and fig. 6 clearly teaches the error signal 
indicates a position error regarding the transferring of toner particles onto the belt that 
forms fig. 4 and fig. 6. 

With respect to applicant's argument that Daniele does not teach code 
strip/translucent fiduciary marks, has been considered. 

In reply: Daniele, column 6, lines 12-16, clearly teaches translucent fiduciary 
marks, the examiner interprets the strip area that contains the translucent fiduciary 
marks of fig. 2 is the code strip. 

1 6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Conclusion 

17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to King Y. Poon whose telephone number is 571-272- 
7440. The examiner can normally be reached on Mon-Fri 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Moore can be reached on 571-272-7437. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
January 9, 2006 

KING Y POON 
PRIMARY EXAMINER 




